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SIGINT IN SPACE 

N. C. Gerson 



This paper attempts to trace the events that thrust the space age first 
upon the United States and then upon SIGINT. I believe that ray closeness to 
the early space effort led to my pressing for SIGINT in space. During the ges- 
tational years three threads became interwoven to produce a nationally 
integrated space program. The first was rocket exploration of the upper 
atmosphere; the second, the International Geophysical Year; and the third, the 
rather bitter interservice rivalry that then prevailed in this field. 

My involvement with rocketry began in 1948. I was chief of the 
Ionospheric Physics Laboratory, in the Geophysics Research Directorate of the 
Air Force Cambridge Research Center (AFCRC). We were engaged in an 
intensive study of the upper atmosphere and its effects upon radio wave 
propagation. 

Serious US concern with rocketry after World War II had been sparked 
by the availability of captured German V2 rockets. In essence, after three 
decades of neglect, the US began to restudy the works of Konstantin F. 
Tsiolkovski (USSR), Hermann Oberth (Germany), and Robert H. Goddard 
(US). Further, during the 1946-1948 period, the US had the practical 
knowledge of Wernher von Braun. To obtain hands-on experience, the V2s 
were to be fired from the USA rocket range at White Sands, New Mexico. 
Also, rather than fire the rockets with ballast, the warheads were to contain 
instruments which could measure properties of the upper atmosphere. 

In 1948 the principal Department of Defense groups engaged in rocket- 
borne exploration of the upper atmosphere were the Ballistic Missile Labora- 
tory, the Rocket Sonde Research Section of the Naval Research Laboratory 
(NRL), and AFCRC. Each service prepared and defended its own program 
and budget. Although they acted independently, the groups interchanged 
information through a V2 Rocket Research Committee. Initially, the launch 
vehicles were the V2s. Later, rockets manufactured in the US were introduced 
(Wac Corporal, Honest John, Viking, Aerobee). 

It was unfortunate, but true, that a considerable amount of tension existed 
between NRL and AFCRC. An unhealthy rivalry sapped the total US effort. 

The Erst few years witnessed both successes and failures. Many of the 
latter could be attributed to problems in the propulsion system (leading to 
unpredictable rocket behavior), unreliable telemetry, or experimental defi- 
ciencies. Some of these problems persisted into the 1960s. 

The International Geophysical Year (IGY) was an eighteen-month period 
(July 1957 - December 1958) during which most nations joined together for a 
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detailed investigation of the planet as a whole. They recognized that national 
boundaries had no influence upon weather, ionospheric storminess, earth- 
quake formation, and tidal changes, and that to better understand and predict 
these phenomena, a more thorough understanding of planetary physics was 
necessary. * 

The International Council of Scientific Unions (an arm of the United 
Nations) endorsed Berkner's suggestion and invited all nations to participate. 
In response to this call, the US National Academy of Sciences established the 
US National Committee (USNC) for the IGY in 1953. I served as secretary of 
the USNC Executive Committee and as chairman of lesser committees. 

The USNC first sought to develop an internal US program in geophysics, 
and then to coordinate the program internationally to insure that (a) global 
duplications were eliminated, and (b) gaps in coverage at national boundaries 
did not occur. All major nations joined the endeavor. The final program was 
truly global in nature. It incorporated studies on the continents and on the 
seas, in Arctica and Antarctica, and included rocket- and satellite-borne 
probings of the upper atmosphere. 

The USNC Technical Panel on Rocketry contained many individuals on 
the old V2 coordinating committee, now named the Upper Atmosphere 
Rocket Research Panel (UARRP). It also included researchers not on UARRP, 
and thus was more broadly based. During early meetings the panel confined 
itself primarily to experiments which essentially continued or improved 
already ongoing efforts. S. Fred Singer and James A. Van Allen expanded their 
rockoon (balloon launched rockets) program for studying cosmic radiation to 
other areas on the earth. Singer in 1952 published his MOUSE (Minimum 
Orbiting Unmanned Satellite - Earth) proposal. He brought this proposal to 
the attention of the Rocketry Panel but it was not endorsed. 

Commitment to Satellites 

The first convocation of the Special Committee for the IGY, known as 
CSAGI from the initials of its French name, met in Rome in 1954. It presented 
an opportunity to begin integrating the various national programs. Berkner 
forced a decision on US plans for satellite explorations. He asked a number of 
us (including Joseph Kaplan, Hugh Odishaw, Harry Wexler, Wallace Joyce, 
Allan Shapley, Homer Newell, S. Fred Singer, John Adkins, Athelstan 
Spilhaus) to visit him one evening. He broached his concern; rumors were 
circulating that the Soviet Union was about to propose that CSAGI endorse the 
launching of earth satellites as an integral portion of the IGY program. 
Satellite-borne instrumentation would allow direct investigations of the upper 
atmosphere. Berkner wanted us to propose a US position. 



* The IGY was conceived by Lloyd V. Berkner, president of Associated Universities Inc., 
Brookhaven, New York. The IGY was a continuation of a series of Polar Years. The First Polar 
Year of 1872 was conceived by Karl Weyprecht, a lieutenant in the Austro-Hungarian Navy. It 
was followed fifty years later by the Second Polar Year of 1932. The objectives of both were 
extensive examinations of weather, auroras, geomagnetism, and ice conditions in the Arctic and 
Antarctic. Berkner's proposed IGY shortened the period between Polar Years to 25 years and 
expanded their scope to include middle and low latitudes. 
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The discussion lasted well into the evening. It was quickly apparent that 
practically everyone present felt that the US should either independently 
propose, or join in proposing, the launch of earth satellites during the IGY. We 
all understood that such a stand committed the US to implementing scientific 
satellite experiments before the end of 1958 or shortly thereafter. However, it 
was the considered judgment of most that such a schedule was not unrealistic. 
Several of us had a working knowledge of the difficulties and problems 
affecting launches; thrust availability, costs, and experimental possibilities. 
Berkner himself was familiar with the total US effort, including progress in 
propulsion systems, and from a much higher level in government than any of 
us. 

Newell raised objections: there were no readily available boosters; solar 
cell outputs were too low; energy requirements could not be met; experiments 
could not be prepared in time; proven experiments were not at hand; batteries 
may boil. He stated that the US could not fabricate and launch an acceptable 
experiment in time, that the difficulties were too great, and that there were 
also doubts about Soviet capabilities. The rest of us felt comfortable about a 
positive stand for the US. Finally Berkner asked for a vote. It was unanimously 
in favor: the US would propose incorporation of a satellite program within the 
IGY framework. With this decision in hand, Berkner on behalf of the US, and 
Pushkov on behalf of the USSR, jointly proposed that an earth satellite 
program be included in the IGY. The plenary session of CSAGI adopted this 
recommendation. 

After we had returned to the US, the machinery of government slowly 
began to clank. Berkner, who was on a first name basis with the President, 
briefed Eisenhower. On 29 July 1955 the President announced US participa- 
tion. The government now had formally committed itself to support the 
decision of our rump meeting. 

Deliberations within the Executive Committee of the USNC took an 
unexpected turn. Kaplan, the chairman, stated that the US effort would be 
wholly civilian in concept and fulfillment. Let the USSR use its military 
capabilities to launch a satellite for the civilian-scientific IGY; the US would 
not.* 

The USNC found a surplus Vanguard rocket; it was refurbished to serve 
as a booster for the IGY satellite. About this time rumors reached several of us 
on the USNC to the effect that the Army planned to launch a rocket which 
would "accidentally" attain earth obit. I was later told that Kaplan had 
objected and that as a result, the Army was told to cease efforts toward this 
end. 



* in "Beyond the Atmosphere," NASA (1980) contrasted actions of the two nations by 
considering the space effort of the US as primarily open and scientific, and that of the USSR as 
primarily military. It is not possible to characterize these activities so neatly. Both nations 
designed realistic programs to accommodate their respective national interests in both research 
and defense. Furthermore, the long term goals of one were not distinctly different from those of 
the other. Thus, their objectives a priori included a mixture of military applications, national 
prestige items (hmar and planetary probes), and space research. Both nations appreciated that 
research represents vital national insurance for the future. 
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As refurbishment of the Vanguard progressed, a meeting was held at the 
US National Academy of Sciences to discuss the satellite programs planned for 
the IGY. My invitation, in a telegram dated 30 September 1957, noted that the 
gathering constituted the international working party on rockets and satellites. 
Attendees comprised delegates from the US and USSR. The Soviet delegation, 
led by Genera] Anatoly A. Blagonravov, invited us to a party at their Embassy 
on 4 October 1957. The meeting included prepared papers on scientific and 
technical topics, followed by a discussion period. Both nations outlined their 
respective projects. In typical national fashion, the US provided much more 
information than it received. 

A point of discord occurred during another meeting on the morning of 4 
October 1957. It stemmed from US pressure for the Soviets to provide an 
official launch date for their IGY satellite. The Soviets were pushed rather 
relentlessly and intently — almost to the point of embarrassment. Finally 
Pushkov, answering forcefully, stated that, at the present state of the art, to 
predict the launch of a rocket is difficult. It becomes even more difficult to 
predict the launch of a satellite. There were too many uncertainties, too many 
things that could go wrong. Why state a date in advance when such doubt 
exists? He would prefer to provide a date after a successful launch. 

Richard Porter was the chief US delegate at the meeting. At lunchtime 
the press got to him. He expressed himself freely and at some length. The Sovi- 
ets, he claimed, were way behind the US. There was no other possible 
explanation for their reticence in providing a launch date for their satellite. 

Sputnik 1 

The sessions resumed that afternoon. Although I had an invitation for the 
party at the Soviet Embassy that evening, I had planned to miss it. Practically 
every other delegate attended. At the height of the festivities (I was later told) 
Berkner received a telephone call: the "beep beep" of the 40 MHz signal 
radiated by the earth's first satellite, Sputnik 1, had been found. Berkner 
returned to the room, stood on a chair, clapped his hands, and publicly 
commended the USSR on its accomplishment. 

The USNC pursued its "open" space effort. The Vanguard was publicized 
and readied. The experiment was encapsulated and emplaced in the "bird." 
Complete television coverage took place during the day of launch to show the 
world that the US only utilized civilian-scientific talent in its space program. 
Vanguard did not cooperate. It fell over and burned — with complete television 
coverage. The US had learned a lesson. The Army was called in and asked to 
launch the next attempt. Van Allen prepared new instrumentation for 
observing cosmic radiation (essentially a particle counter to measure the 
intensity of particles bombarding the earth). The satellite, named the Explorer, 
discovered the radiation belts that now bear Van Allen's name. The US had 
not been first in space, but its scientific efforts to date had been best — we had 
discovered a hitherto unknown major feature of the planet. 

The space effort soon was to acquire a national focus through establish- 
ment of the National Aeronautics and Space Administration (NASA). 
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In 1956 I left AFCRC and joined the National Se curity Agency (NSA) Mv 
attention turned toward applied research in SIGINT. 
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We were fortunate. After just about one week of operation we inter- 
cepted Soviet radar operating on the Arctic coast. (As a by-product of my 
involvement, I coujd never look at the moon again without thinking of our 
experiment.)* 

What about an intercept site on the moon? It is conceivable. In time the 
logistic problems would be overcome, and a lunar base for that one otherwise 
unattainable signal might become reality. One question is whether an 
atmosphere could be produced on the moon, and if so, what its properties 
would be like. 

The greatest problem is the small lunar gravity (one-sixth that of the 
earth) which would not allow retention of an earth-like atmosphere for any 
length of time. There are other problems: distilling the needed gases from 
lunar rocks, the thermodynamic properties of the atmosphere, and the 
warming of the dark side of the moon once an atmosphere is established. 

In thinking about the problem, I proposed an atmosphere of 20 percent 
oxygen and 80 percent argon with a surface pressure about equal to that of 
Denver. (On the earth the composition is 21 percent oxygen, 78 percent 
nitrogen and 1 percent argon.) Argon rather than nitrogen was chosen as a 
potential "filler" gas because of its greater molecular weight. The thermo- 
dynamic properties of this atmosphere were extremely interesting and 
completely different than I had expected. The unsurmountable obstacle was 
the loss of gas; the low gravity allowed the oxygen to "boil off" at an almost 
irreplaceable rate. Obviously, the answer is to utilize domed cities. The needed 
gases could still be extracted from the rocks by using solar energy. 



This paper has recounted the events that led NSA to one course of action. 
It illustrates the progression of thought on problems of the time, and the chain 
of events that led inexorably to our present concepts. What we need now are 
ideas for tomorrow. 

This article is classified SECRET. 50 usc 
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* The dish at AIO has been updated considerably(b)(1 ) 
Its surface now is spherical over its 300-meter radius t((fc))(3) tw0 centimeters. It remains one 
of the best radio telescopes the US ever constructed, and by any reasonable measure, probably 
the cheapest in relation to the research potential that it provides. 
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